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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a recording medium, particularly to am ink-jet recording medium The 
present inventor) also relates to an ink-jet recording method employing the recording medium. 

Related Background Art , .<•* r" ' * t" '" " """"" 

,hJJ! ri n U H V TO:0rd r 9t T^ UmS M - ed ,or ^-i e, > e ^ r dini: including coated-paper sheets, glossy-paper 

S^ P? ? S <reC ° rdin9 ,ilm ^> ve * ead Prpjectors),etc,An example of the coated paper 
is the one d.sclosed ,n Japanese Patent Pu^cfB™:^ ^ , 

example of the, glossy paper ,s the one disclosed in Japanese Patent Publication No. 3-25352 which 

Za™Z?nTn^ P T Sheel , an i d ' C0 ^ P °^ d ^.Po'yvfnyfalcoho. of a saponification 

fsTlin , mo,%and a crossl.nk.ng agen^An example of the OHP-reWding films is the one which 
is d.sclosed m Japanese Patent Application Laid-Open No. 60,220750 which comprises a polyester film and 

to 90 1.%' C ° mP0Sed ° f 3 Wa,er - S0,uble P 0 ' 1 ^' alcoh °' °' a saponification degree of 70 

With improvements in performance of ink-jet recording apparatuses in recording speed, multiple color 
^Z^Z^' " reCOrdi " 9 ,h6re,0r " ,0 " - -e the £££ 

IbsISionr^" 9 medmm hiQher ink ' abSOrbenCy (a lar9er ink ^sorption capacity, and quicker ink 

(2) The recorded dots have high optical density with definite circumference 

(3) The recorded dots have a shape approximate to a true circle with smooth circumference 

and hum!d«r in9 Chan " S ^ "* d ° eS n0t Curl changes of temperature 

(5) The recording medium does not cause blocking. 

!!!n^ reC ° rde H d T 9 ? iS S,ab ' e 3nd d06S n0t de,eriora,e in '^9-term storage (particularly under a high 
temperature and a high humidity). 

uLlrlwn*?" 9 m f diUm " Se " iS S,ab ' e 3nd d ° eS 001 de,e ' iora '« '°ng-term storage (particularly 
under a high temperature and a high humidity). ' y 

OHP-recording sheets are additionally required to have excellent transparency 
r^Jir 8 reC !f eCl C ° ndi,i0nS are 'consistent with each other, and prior art technique does not give a 
rec rdmg medium sat.sfying simultaneously the above required properties. For example, the above- 

aTESnlT? 2 med ! UmS ° f PHOr art> a ' ,h0U9h ,h6y arG acce P ,a ^ in the recorded dot shape and 
LcessTve ink xTnn.V" T """^ "* abS ° rbency ' causin 9 Advantageously non-fixation of 
^rennir il. h 9 T 8 am0UnX * ink iS de P° si,ed - <° °>e rise to image disturbance and 

differenl Ichors ' PartiCU ' ar C °' 0r Primin9 10 9iV6 muddiness ° f color at the border of 

H elo With , the Pr ° aress of ink " jet '^cording in recording speed, recording density, and color printing 
deterioration of .mage quality caused by insufficient ink fixation has become a serious problem 

The recording med.um described in Japanese Patent Publication No. 3-29596, which has an ink- 
rece.v.ng layer mainly composed of polyvinylpyrrolidone has relatively high ink absorbency at a normal 
TfwnlT, 3 T ma ' hUmidi,y ' but h3S disadvan t a °es of low ink-drying speed and liability of blocking 

t iLn h ,7,K emPer w Ure 3 hi9h6r hUmidity: and '° W resis1anc e to scratching owing to low mechanical 
strength of the recording surface. 

m J^L7 C T' n9 m t diUmS haVin9 30 ink " receivin 9 'ayer composed mainly of polyvinyl alcohol as 
sTennth nf t° Ve ^ T T' ^ Satis,ac,or V in anti-blocking properties and the mechanica. 
IrSl I I 'TT 9 6 ' disadvan,a 9es of deterioration of the recording medium to cause 

fnZ ? T abS ° rbenCy and d ^erioration of an recorded .mage such as featherinq of ink dots and 
hum d" Pne£E °' * ' eCOraed ' maQe dUnn9 '° n9 ' ,errT ' S, ° ,a9e 31 6 hi9her tomperature ana a h,ghe. 
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SUMMARY OF THE INVENTION 

The present invention* intends to provide a recording medium which satisfies the alorementioned 
requirements simultaneously and consistently, particularly to provide 'a recording medium which does not 
deteriorate inherently and does not cause deterioration ol recorded images thereon even at a long-term of 
storage at a high temperature and a high humidity., r . J 

The present invention also intends to provide an ink-jet recording" method employing the above 
recording medium. ^ ' " \ ' ...\. . . / * ; k " * '. ^ / , . 

The recording medium of the present invention 1 comprises a base sheet. and an ink-receiving layer on at 
leas^ one face of the base she 

(ij "poly vinyl alcohol or' a derivative thereof, . ^ t ,T 

(ii) polyalkylerie oxide or derivative thereof v and i ^ . ^ 1 1 ^ ..... 

(iii) a hydrophilic acrylic resin composed pf a copolymer oi a first vinvl monomer havinq a cationic qroup 
with a second vinyl monomer having a hydrophobic group. 

The recording method of the present invention employs the above recording medium. * 
In prelerred embodiments of r ,t he Recording ,rned ium,_ of the present , invention, the .material,, (ii) , is 
containe^f at a content, off romT 2 to 10 ( fo by weight, in^ihe^in.M layer; the mate rial .(iijV'jjs, contained 

at a 1 content of from KTto 40 % ,by weight io~the ink-Veceivrng, laypr; an epoxy cpmppund is. contained. at a 
content of not less than 0.5 % by weight injhe ip^k-receiying layer; , and the base 'sheet js a plastic^film. 

BRIEF DESCRIPTION 6f THE DRAWINGS ' ' ' ' ' i i d ' 1 r 

Fig. 1 is a cross-sectional view, along an ink flow path, of a recording head of an ink-jet recording 
apparatus. . 
26 Fig. 2 is a cross-sectional view, perpendicular to^an, jnk Jlow path,, of a recording head v of an. ink-jet 

recording apparatus. % ~. ^ / ^ V- ' - - , f ^ "*\ ' ..... , . 

Fig. 3 is a perspective' external view of a multiple head employing. a plurality of, heads.shown in Fig. 1. 
Fig. 4 shows ah example of an ink-jet c recording ^apparatus. . ' ( . 

30 DETAILED, DESCRIPTION OF THE PREFERRED EMBODIMENTS ' ' 

~ — : : : — ~ — u — — • ; v , - !~ ' ■ ' — ; — — ' . ' ' ~ i : 2-* 3 ■ \- - ' * ■ " -* > . ■ . j 

jn investigation ^by the inventors of .the .present invention .for cjevejoj^ment pf novel, recording paper for 
ink-jet recording and ^transparent Jilm .medium coated with the 

above-mentioned, cpmj^ tp^have exlrem^jy^^^ absorption capacity, ,tp f give sharp dots,, 

35 to have excellent aht.i-blockjng^prppert^ on temperature-humidity, 

conditions; Jo be , stable during .Johg-ter^^^^ temperature .and a high, humidity; and to be 

capable, of Iprming, stable imaged 'resistant to high^mpprature,-^ humidity, . conditions in long-term, 

storage. The presfen{ invention ha^ been, accomplish^ . 
.".-The preseht/inventi.6n ( is described in'moj.k.detaiLby^ embodiments. ... 

40 The polyvinyl alcohol, which is the above first material employed for formation of the ink-receiving layer, 
of th.e present invention, Js p[eparep , _ l by : .saponification,.^ a. vinyl. acetate hpmopolymer with an acid or an 
alkali to a desired ','sappn jf ipatipn^degree.^The derivative of .t he polyvinyl alcohol includes modified polyvinyl 
alcohols derived by saponification 9) a^cppolymer of yiny I .acetate, with vinyl cbjoride, ethylene, maleic^acid, 
itaconic acid, acrylic acii, f dimeJhyfamino^^ or quaternary. derivative thereof , and the like;. 

45 reaction products produced by reacting poJyvinyl c afcpr^oi with a , compound reactive .to. the hydroxyl, group of 
the polyvinyl alcohol molecule jsuch as\ melarnjne resins, jspcyanate, compounds, .aldehydes, epoxy 
compounds, boron-containing xompounds,. and . chromium-cpntaining compounds, e.g., polyvinylacetaL. 
poiyvinylformal, etc. u \. i . /" ;j n „. t _ sJi . " t ' ^ ^ .\ ^ I'- ... 0 . / . 

The saponification degree of the above polyvinyl alcohol is preferably in the range of from 77 to 99 

50 mol%. Outside this range, the, .capacity of aqueous.. ink absorption of the ink-receiving layer is low, and is 

not. prelerred,.,.. /, v0 ^ ;^ v .:, -U- v.; - ^ ^- ;,\ "' \ •.. " . \ " ?■ • 

The. polyalkylene. oxide. , which is.;the' t above^seqpnd material employed for formation of the ink-receiving 
layei 01 the present Invention, is a polyhydroxy compound derived by addition ot ethylene oxide and/01 
propylene., oxide to a compound having,, two. f pi mqre. ..active, hydrogen groups in the. molecule. The 
55 compound haying , two or more, .active ^ hy.drpgen^ gro,ugs .includes ethylene., glycol,,, diethylene glycol, 
triethyjene glycol, propylene, glycol, diprppylene giycoj, ^ : 4-butanedioi, ,1 ,6-hexanediol, tetraethylene glycol, 
polyethylene > ..gfycp^ir.PpLyp^y!^ 0 .®- '$Y c 9*r-rP&QPyl^W9>-, butylami.ne, c .octylamine, cyclohexylanriine, 
bisphenol A : gly.cerin. r . i trimethyjpjp^ppane, v . :: ..pen^^ . jmpnoethanolamine, it .. diethanolamine, 

A , 
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triethanolamine, isopropanolamine, and the like. 

The polyalkylene glycol derivative includes reaction products of the above polyhydroxy compounds with 
a compound reactive thereto. The polyalkylene-glycol derivative. has preferably a, weight-average molecular 
weight of not less than 20,000. The one having lower molecular, weight exhibits adhesiveness after formation 

5 of the ink-receiving layer/ahd is liabie to cause blocking. ' " £ 

Particularly preferred compounds in the present invention are;' polymers haying 'a weight-average 
molecular 'weight 6V riot lower than 20,000 which are derived by reaction of the' above polyhydroxy 
compound having a weight-average molecular weight of 1 ,000 or more with a t polyvalent carboxylic acid, or 
anhydride thereof, or a lower alky! ester^ the 

w polyhydroxy compound specifically incluaes maionic acfd, 1 maleic acid.' succinic acid, fumaric acid, itaconic 
acid, phthalic acid, isophthalic acid, terephthalic acid, adipic actd,'^ acid, pyrpmellitic 

acid, trimellitic acid, and so forth. The Jpwer alk^l_ es^ 

esters, mohoethyl : esters; 5 diethylesters.'m l bipro'pyi l esters, ' moribbutyl esters, dibutyl 

esters, and the like. ^ ^ ,J*"'^ /' '^-'^ ' ' ' " 

75 The reaction of the 1 above ^ ^oiyfiydroxy & carboxy lie acid, anhydride, or 

lower' alky fester thereof is'tonducted at § temperature, o 80 ; to/250 at a reduced pressure of from 

O.OOV to''20 : mmHg^ 'for 30 rninuteVto-'lO* hours for c rJeh'ydrat|o : n of alcohol removal (transeslerification). If the 
molecular" weight of then rSrjiyrriefic c c^ \han ^dpO'oMBe obtained ink receiving layer has a 

lower surface' film sVenQth a*rid has "insufficient blocking resisiaric^ 

20 Synthesis of the above polymer is specifically described by reference to„a synthesis example without 

limiting the invention. 11 - - 

Synthesis 'Example i v " '"' : 1 " * J * l> ' 1 

25 In ah autoclave, were placed 146 parts by weight of glycerin, iaihd 20 parts by weight of potassium 

hydroxide. Thereto 12,000 parts by weight of ethylene oxide was gradually added to cause reaction at 
130° C. The reaction product (intermediate)'' had ' v 'a weight- r average /molecular weight of about 8,000 
estimated from the measured hydroxyl value arid the m'^ 

To 100 parts of the reaction product, ^2 parts _pf dimethy^Lterephthalate was added. The mixture was 

30 heated to 125°C, and the pressure was reduced lo t mmHg to remove 'methandL The obtained polymer 
had a weight-average molecular weight of about 150,000 according to high speed liquid chromatography. 

The hydrophilic acinic resiri^ which Is ^'c^rSol^mef of 'a * vVnyT /Wb'nonYer 3 having a /cationic group with 
another vinyl monbVner Having a hydrp^hdBfc 'materia? for trie in£- receiving layer, is 

formed" b>' Copolymer isatioti of "at 'least 6rie' r r^onon^er s&Feeted foY tfte ''mofiome^ a catibnic ' igfoup 

35 with at lea stone other mbnorhef" s^ 

- The moriome'r having ' a L calidriic prblip' in%'lucfes 5i dimeth'^ 
methacryiate, diethyiarnirioethyi m^fh acryiate, 1 'm^'h'ylefhy laming ' metri^lethylaniihoethyi 'ac- 

rylate, dimethylaminostyrene, l dietriylaminol5tyr£he, nr i^ 'kh'd quaternary compounds 

thereof, which have a prima'ry to tertiaYy arWrie^rdup '6r'a cjudterriary 'aWmbfifuVn bas : e' group as a pendant 

AO group. ' : : " ° t ' • , ;t; ; ^^'^' y ] ^ ' yK ' " j"^? ; ?^ 

The' monomer haviriQ a ; -hydrophobic group includes* alM^^^ methyracryiate, and ethyl 

acryiate; alkyl methacryiate such 'as methyl : methadrylateV r ^nd ethyl methacryiate? styferie, vinyltoluehe^ 
vinyl acetate, ethylene, and the like. The mblar rat&'b'f thei^omdh'ohVer's iri* the. cbpoiymer is preferably in 
the range'of 1rom 1/9 to 9/1'. Additionally other hydrbphVlic m acryiate, and 

45 2-hydroxyethyl methacrylale may be copolynrverized into the'cdpbfymer/ ' M ' 

In the present invention; 1 the composition containing at least the above three 1 materials lor formation of 
the ink-receiving layer may further contain r an^epoxy c'om pound at 'Ei'content 6f O'.S % by weight or more, 
preferably in the range of from 0.5 to 5 % by weight to improve the mechanical strength of the recording 
surface. \ ' - ! J ! ' " >' • V,0 ;^ C: * ^■■^ "■^ f < - f -; ^ - 

so The epoxy compodnd' includes 'specifically etfiy lene 'glycol dl'gfy cidy r etrieV , rioiyethy lerie glycol 
diglycidyl ether, propylene glycol diglycidyl ether, polypropylene glycol diglycidyl ether, neopentyl alcohol 
diglycidyl' ether? glycerbrpo'lyglycidy'i ether, trimethyrbr'pfbpahe' '^ory^yciflyi Wther^ digivcero pblyglycidyl 
e'th'ei, and the like. ' r; "' : '- < :j ):: ' '° ^^^r\ v w^ * ^o u^-.r, :Vv : > > • ■■ 

As described 'above, formation of ariMhk-re'c^rvi rig laVe'^conlairiiftlg : ^t leasrihe' aWve three materials on 

55 at least brie face ' of a" ^base sheet J satisfies 'the a^bremeritiori'ed re^oiiernerife simuJiaheously and consis- 
tently! and particularly gives a recording n nAedifirt» wffich' dbes : rvbt' h defefi^ prevents 
effectively deferidration of a /recorded inhag^ eveK ^ a^ i 'a , 'Idng-term-'oi storage at high : Vertjperafure and a 
high humidity. Such effecfs^re : achi^ 
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The aforementioned material (ii) is preferably contained in the ink receiving layer at a content of from 2 
to 10 % by weight. At a lower content thereof, the ink-absorbing capacity of the ink-receiving layer is 
insufficient, and in particular, deterioration of the recording medium (drop of ink absorbency) is liable to 
occur during long-term of storage at a high temperature and a high humidity. At a higher content, 

6 deterioration of the recorded image (feathering of; dots and. lowering of sharpness of the image) is liable to 
occur even with combined use of the material (iii) during long-term storage of the recorded image at a high 
temperature and a high humidity.. - »■•' ■ f , . - - : 

Since the material (i) and the material (ii) are less compatible with each other, the film of the mixture 
causes phase separation, during storage to become :turbicb:ra..the t present invention, however,! the material 

io (iii) is additionally combined to .improve 1he 1 compatibility o This enables . formation of an ink-receiving layer 
which is ; excellent in transparency and is* useful if or an -.OHR-recording sheet. . . v ' t ■ . - ■> 

For this; purpose;, the content of: thehmaterial (iir)HS-preferably higher than. that, of* the material(ii) at least; 
The maierial (iii) in/the: present invention* is preferably contained at a . content ranging from 10 to 40 % by 
weight in the ink-receiving layer. At the content lower than the above range, the ink absorbency * is' not 

75 sufficient "and running. of a record ed. image .is^fi abfe.to^bccu c. ".during! storage at: a high temperature and a 
high humidity, disadvantageouslyV 'everKif ;}he material; (ii). is contained at the : above-mentioned-* content 
range. At the ! content higher than the above range,; a' recorderd image is nonuniform, 'disadvantageous^. -.1 
• The composition containing the. aboverthtee components at. least is applied at least one face of a base 
sheet to form ^a recording medium /having^ an ,:ink-.receiving : surface layer in ' the ; present invention. The 

20 composition may contain another bindery a fitter/ and:an additive>ih amounts not to* prevent the object of the 
present invention. • . j ..j ;:; : * \ r • .. L -. r- .•.■>. • .. 

- The additional binder includes known binders, such as; starch, cationic starch, casein, gelatin, acrylic 
resins, maleic anhydride resins, melamine resins, urea resins, SBR latexes, sodium alginate, Polyvinylpyr- 
rolidone, carboxymethylcellulose, hydroxyethylcelluJose, and the like, but is! no! limited thereto. 

2b > The filler includes silica, atumina/:alumtnum silicates magnesium silicate, basic "magnesium carbonate : 
talc, clay, hy d rot alcite, -calcium; carbonate, titanium^ oxide, zinc i oxide, « and plastic pigment such as 
polyethylene, polystyrene;. and polyacrylate; but is not limited thereto, r - : >ir • 1 • 

■The - additional additive includes surface* active- agents, j dye ^fixing agents (water-proofing agents), 
antifoaming agents, antioxidants, fluorescent whiteners; UV-absorbing agents, dispersants, viscosity-control- 

30 ling agents,- pH-controlling agents* * mildew-proof ing-agents, and plasticizers. These additives are selected at* 
desired from known additives to meet the objects. - x1 t.-. v - l • i J > .»*•*--.■■■■».•■ <-\ 

The base sheet material for constituting the recording medium of the present invention includes sheets 
of paper -such; as wood .free^ paper, medium-quality paper t : art paper, bond paper, regenerated paper, -baryta 
paper, casHcoated papery arKl 'liner boardi paper;, films vand plates, of plastic such 'as polyethylene tereprv 

35 thalate, cellulose diacetate, cellulose triacetate, cellophane, celluloid, polycarbonates, polyimides, polyvinyl 
chloride; polyvihylidene ctitoride, 1 polyac'rylates;"po(yethyiene,^and 'polypropylene; < glass plates; sheets ol 
ctoth : such :as cotton, rayon, -acrylics/' nylon, .silk, ''and vpotyesters. jThe r «base sheet, material is selected 
suitably from the above 'materials - to meet 'thV object 1 of Mhe- recording medium, the use of the: recorded 
image; adhesion with the overlaid 1 ink-receiving layer/ 'and other^conditions. < " : * *^ ■ •>■-■ 

40 To r prepare the recording medium of the pre sent, invention, firstly, the alorementioned composition and 
optional additive are dissolved or dispersed in water, alcohol, or other suitable solvent to prepare the 
coating liquid. ' " \ - '■ ■ r - - -ro-'-Oj ^ •■- .. 

The obtained coating liquid-is applied onto a surface of a base sheet by roll coating; blade coating, aii- 
knife coating, gate-roll coating;; • size pressing, <~spray co.ating^.gravure coating, curtain coating, etc. There- 

45 after, the applied matter is dried by means-tit a^hot-air dr^er/ a hot drum, or theJike. to obtain the recording 
medium of -the present invention! The -resultmg : - recording' medium ^may> be' subjected to supercalender 
treatment to smoothen the surfaceof to improve the surface strength; if necessary. t \ 

The total amount of the ink-receiving (layer ^coating ranges ^preferably from 0.2 to 50 g/m 2 , more 
prelerably Irom I 1 to 30 g/m 2 in term's of -the" solid matter'.: At the smaller-amount of coating, a part of the 

so base sheet surface may be* bared. At the coating amount of less than 0.2 g/nrv\ Yio effect is obtained in dye 
color development in comparison' with-the- base •' sheet 1 without the ink-receiving layer. On the other hand, at 
the coating amount of larger than 50^g7rf\ 2 . the recording medium curls remarkably under the environmental 
conditions "cl- low 'temperature and low ^homidityV^dtsadvantageously ; The. coating amount in thickness u 
preferably' in the "range of from 0.5 to <1 00 ; um; t;..f \j ,v^>v., * \> •• » - 

56 ''^ r Known ! ink may r be useful', for' i'nk-jeV r ecorcl ing on ^the" above-described recording medium v/ithout 
difficulty 

j-'* The 'preferred method of -recording: with ^ink' y ori l the ^above' recording "medium is ink-jet recording. Any 
ink-jef recording [ method -is' applicable :, -Whicri ejects ^ iii k* effectively from a nozzle to apply ink onto the 
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recording medium. - '. . .. ... 

An example of the effective ink-jet recording method is disclosed in Japanese Patent Application Laid 
Open No. 54-59936 in which thermal energy is given to the ink to cause, abrupt. change of the vlme of 
the inK and to eject ink from a nozzle. v. • . ... ., . 01 

5 An example of ink-jet recording apparatus is described below which is suitable for .recording on the 

recording medium of the present invention. > . •. r. - . . ..... BW,UI "9 w me 

1.. 2, A a n nd3 a T' e r°V? e ^T^™ °! a head which is ,he essential part' of the apparatus is shown in Figs. 
,„ 1ln A .^ ad K 13 4 is <*™tructed-.by bondrngea :plate,.65-giass, ceramics. Aplastics having. grooves 14 for ink 

ull?, head , Sh0wn in ,he drawin ^ ^ hea^enerating .head^SHs constituL.of a protection layer T 6 
1Z d ~ l,con - 0 ^o«he.ike : aluminunxelectrodes 17-1,^2; a heat-generating resistance aye 8 
a^na.orte°Sr * *<* » heat-radiating.ubstrate plat, 20 made of 



16 . ' : ;; hft ' 0te f* <f,,,s:a ^ ejectidnwifiee^ine-obzzM^a, and^hesia meniscus 23 . formed, by ^pressure P 

' <f -aPpheation of an -electric signafrintor.mafibn to the electrodes ,17,1^1.7,2 of . the head the reoion 

2l ; on,thatr...e9.cn. the, pressure s the, bubble-: pushesroa! ihe:, meniscus .23- to, eject the ink -21 from he 

orifice 22,n a shape of droplets 24, The ejected ink droplets .travel toward a recording mediunv-25 

m " H f' J l° WS . a eXlenna ' appearance <*'*™™P* "ead having a plurality of heads shown in Fig 1- The 

headfa ZZ h ^ ^T" 9 * ^ ^ * ? ^ mU ' tip ' e 26 "** •» heaWeneraLg 

£ , J T 9 - 1;R 9- 1 ;is a secliG " al view of the head 13 along. the ink flow path, 'and 

Fig. 2 is a sectional view taken at the line i 2., 2;,in Fig. 1. ,.■.■<, 

F,g_ 4 shows an example of the ink-jet.recording apparatus equipped with .the 'above-described head 
6 In Fig 4. a blade 61 as a wiping. membenis hetdrat one.end of the btade by a blade-holdinq member 

°eZ 9 o? h^ecordl 3 hT 0, h 3 Can K leVSr - bl3de 61 iS P,3Ged 31 3 P^'-^r^^So' 
region of the record.ng head, and, in this example;, is held so as to protrude into tbe moving path of the 

recording head The cap 62 is placed at -a home,. position:. adjacent.. to the.b.ade 61. and is ZstSed uch 
that ,t,moves ,n the d.rection perpendicular to , he moving direction of the- recording head to come ,nto 
'° ™TZT:, eiB T ,8Ce ,0icap ^ e n — :^,ink.ab S orben, t 63 is p,aced;at a posL adfacem 

Ltr ^t of^helade^T ^l.*! ^ ^ -*» ■"!"•«• ««-» *™> * * m'anner 



61 Inri ^^H^^ ^ < h * .ab^ocps^cgnstitut, 'an.^ectioo^e^'deifce 64. The blade 

no^ P ^rve. to, remove^ «.dust ;! and ; the- like^om »he,face of-,the ink ejection 



35 nozzle. 



40 



50 



55 



*J^1T ? f an ener 9V-9eaeraHng.,mean S for .the ejection,. .and .conducts, recording by' 

ejecting the mk.onto a record,ng;medium oppqsjng to.the.ejection oo^.e,face,.A carriage-66 is provided S 
^^i^"^^'^" 0 head-6^ carriages ^ngage^^y ^ J^^ 
portion of the carnage 66 , S connected (not show.n in.the Rawing) t0: a . belti69 driven ;by, , a. .motor 68 so that 

;hertc ab,8a,0n9 6,/nd th a e' 

a ^tl^-T/ 1 f 6 "" 6 ^ ° f 8 reC ° rdin9 mediUm and 3 Paper delivery Roller 52 driven by 
noZTi 'cTJT ' n h t a T 9) de ' iVerS! 3 reCOfdin9 medium '<° position opposing to the ejectig^ 
t a oaoer d^TS?" 0 :lW,iB8 mSdiMrn iS defiverecf^ith.,^ progress of the recording 

to a paper discharge device provided ,with paper-discharging rollers 53 y ... 

recording tTr^ '^Z' ^ M ^ * e *«> 65 ^™io^ completion of 

ecordmg. the cap 62 of.. . the ejection-.recovery,; device, 64- is .positioned out, ot.the moving paih of the 

Sll fn 9 JS W ' ped - T ° ;Cap1he ^-*he record^- head 65, the cap 62 

Xtn Path oUh&rewdin 9 head ' to co ^. into..contac t ,wi,h.th8..ejection.nozz.e face 

the cto 62 h?h made "° wwe - ,ro ^ the hom e^^tion.jo.^ position, 

the. cap 62 and the blade, 61 : are. at the. same,posi.tjon as, in .the above-mentioned wiping . step so that the 
eject.n nozz.e face of the recording head eo ^w.ped a.so>o thi^gyeroen,,^ record^h^s mgv2 
^17^, hT °" ,y at COmP ' e,,0n ° f ,he fecordi "9 ^aHhe^me^^jectiomrecovery, but 
su^ro^rnent 7 ^^^^ lh ^^^ng^region,The,noz 2 .e is wiped by 

Fv^L Pr , e TJ nVe * i0n - iS deseriped - m <?'«.^cifically, by ref^ence.to .Examples ^nd., Comparative 
Exarr.p!es,.n the descn P t,oo. the units v^tsJSand,^ ^ba^^ei^^,^^ mentioned 
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Examples 1-7 and Comparative Examples 1 and 2 .. . 

A mixture of (i) .polyvinyl alcohol { f, SMR-10H w , -produced by Shin^Etsu Chemical Co., Ltd.); (ii) the 
polymer obtained in Synthesis Example 1; and (iii) a hydrophihc acrylic resin. ("Jurymer SP-50 n , produced 

5 by Ninon Junyaku Co., Ltd., .a copolymer .of methyl methacrylate with an acrylic quaternary ammonium 
salt) was added gradually with stirring into a mix eel, solvent composed jqf 93 parts., of water ^and 7 parts of 
isopropyl alcohol, and.w^s dissolved therein. The -mixing ratios p 1 the. materials (i), (it), and (iii) are shown in 
Ta.ble.i. • . ^, , . , t - 1? : - >l ^.-, :; ,. — f .^,.'. . , j t , t . ,- t ^ 

The - obtained coating liquid was applied onto, a ; po*yethyjene_ terephthalate film .(100 -um thick; 

70 "Lumirrpr", produced by r Toray Industries, .Inc.) by , use ;:.of 3 a, w^e 4 bar in a dry thickness of 20 urn. The 
applied matter wasdried at.lOQ'C lorjTO. minutes ; to pray,id^ f a Recording, medium of the present, invention 
or lor comparison. Color recording was conducted on the recording medium with the inks having the 
composition below by an ink-jet recording apparatus which ejects inks by bubbling of the ink ^by, thermal 
energy. 

( Composition of ir^ks ] ^ ,-, f;V ; ; • t . . , s#i , _ v ,., : ...... . . - ( 



20 



26 
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Dye 


4 parts 


Glycerin - 


* t; 7* parts ' 


' Thiodiglycol- 


10 parts 


Urea 


: Smarts 


Water : - ! • 


74' parts ^ 



[ Dye] 

Y: 
M: 

.* Bk:' 



C.I. Direct Yellow #86 
C.I. Acid Red #23 
C.I. Direct Blue #199 ■ 
CJ, Rood BlstcM-2.-, " 



[ Recording conditions ] 



Ejection frequency 

Volume of ejected dropiei: v ' :1 n, ' Ji ^ Jzf r ; .- 

r Rec6Yttng , density: : ' v ■ v 

Maximum- application' of si h^ie color i'h'k: " 



4 KHz 

' 45 pi 
360 DPI 
'8 nl/mm 2 



The obtained color print sample was evaluated/regarding the. items below . ... . u r 

[ Evaluation items ] .. .... 

(1) Ink absorbency: ; :; . 1: (i . . , , - .-■..;.»- ,. 1. \. . /- -. 0 . r 

-Full dot recording was, conducted; by printing ,w>th : combinations of two color-inks, of yellow, cyan, and 
magenta under environmental conditions of 30 °C and 80% humidity, and the recorded matter was ! left 
standing. The time required tor absorption of ink into the ink-receiving layer was checked by linger touch to 
examine the transfer of the ink onto the finger. The recording medium which caused no transfer ot ink to the 
lingei after 10 minutes was evaiuaied to be "Good**; the one. caused no ink transfer after 20 minuter wa: 
evaluated to be M Fair"i and -the one r caused ink transfer L a*ter t - 20 minutes was evaluated to be "Poor". 
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(2) Anti-blocking properties: . ' " f 

Full dot recording was conducted with- combinations of two color inks of yellow, cyan, and magenta, and 
the recorded matter was left standing under environmental conditions of 30*'C, and 80% humidity. After 30 

5 minutes, a PPC paper sheet 1 was put on the recorded face of the recording medium and then the recording 
medium together with the PPC paper sheet was enclosed in a "Clear Pocket 'File"' (the pocket being made 
of polypropylene film, produced by Lion K.K.). The recorded image in this state Was pressed at a pressure 
of 40 g/cm 2 . Thereafter the PPC paper sheet was separated from the recording medium. The recording 
medium which was' 'readily- 'separable was 'evaluated to 'be "Gbod ? *; the one which 1 wa's not separable, or 

70 causes transfer of trie ink-receiving layer' the C P PC 'paper ^Vhe^t, br j a part of 'th6 ; PPC paper remained 
sticking was evaluated to be "'PoorVi'arid the*bu£' ; in ah ifiterrnedFate state was' evafuated'to be "Fair". 1 

(3) Image'oehsity:' v ^ r - - ; '"-^ iVJ ^ " Ali: " x : •■ v - ,5 '"' ::sx ^ ■ "* * ; ' '■ 

75 Solid printing was conducted at 200 % duty with the aforementioned ink-jet recording apparatus. The 
black (Bk) image density of the printed matter was measured by MacBeth densitometer (Model: RD-918). 

(4) Storability of the recording medium: 

20 The recording medium was stored at 35 :C arid 90%, humidity for 7 days, then at 23 °C and 55% 
humidity for one day. Recording was conducted, on this recording medium at 23 *C and 55% humidity with 
the aforementioned apparatus, and the image -quality was compared with the one before the storage 
treatment. The recording medium which gave significantly poor imagie quality with ink running, feathering, of 
letter-bolding was evaluated to be "Poor"; the one exhibiting no change was evaluated to be "Good"; the 

2b one in an intermediate state was evaluated to be "Fair"; and the one exhibiting lowering of the image 
quality or causing white turbidity ol the film in addition to the lowering of ink absorbency was evaluated to 
be "Very poor". 



30 



35 



(5) Uniformity of image: 

The solid-printed matter with the aforementioned printer was evaluated visually. 1 The printed matter 
which was entirely uniform was evaluated to be "Good"; the one in which nonuniformity was found by visual 
observation at the distance of 50 cm from the printed matter was evaluated to be "Poor"; and the one in an 
intermediate state was evaluated to be "Fair". l r " 1 v - < : : 



(6) Storability of recorded image: 

The image recorded on the recording medium by the a} ore mentioned ..printer was stored at 35 'C and 
90% humidity for 7 days, and the image quality was compared with the -.one before the storage. The 
40 recording medium which caused significant deterioration of image., quality ;.. with ink running, feathering, of 
letter-bolding in comparison with the one before- the storage was evaluated to be "Poor"; the one exhibiting 
no change was evaluated to be "Good"; the one in an intermediate state was evaluated to be "Fair*". 

Table 2 shows the above evaluation results collectively-.' 7 " - ' ' ' 

45 Examples 8 and 9 ' " 

Recording mediums of the present invention were prepared in the same manner as in Example 1 
except that partially saponified polyvinyl alcohol ("PVA-217", produced by Kuraray Co. Ltd.), or cation- 
modified polyvinyl alcohol ("PVA : C- ! 31 8-2 AV produced by Kuraray- Cx)., Ltd.) was used- as the polyvinyl 
so alcohol (i)- : - " ? '""i" =>»r ' -j v : r. *. , . 

Example 10 •.'.*•..■.■--■ « - ^..-r - r ; . * - 

A recording medium 1 of : the present mve.Tiion-w&s prepared in the sa me manner as in Example 1 except 
55 that polyethylene oxide ("Alkox R-40", produced by Meisei Chemical Works, Ltd.) was used as the 
potyalkylene glycol (ii). 
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Comparative Example 3 

A recording medium for comparison was prepared in the same manner as in Comparative Example 1 
except that partially saponified polyvinyl alcohol ("PVA-217", produced by Kuraray Co. Ltd.) was used as 
s the polyvinyl alcohol (i). 

Comparative Example 4 -'. 

A recording, medium tor comparison was prepared, in the same manner as in Comparative Example 1 
70 except that polyvinylpyrrolidone ("PVP-K-90", GAF) was used in placed tho polyvinyl alcohol (i). 

Examples 1 1 and 12 ^ - \ ^ 

i 1 

Recording mediums were prepared in the same manner as in Example 2 except that an art paper sheet 
75 and a wood-free paper sheet were respectively used as the base sheet. 

• The evaluation resuljs arje shown coJlective!y c in^Table ; 2. v - - 
As described above, the present Tnye;ntioh'» P/o'vidies' an ;d£al recording ^medium which has excellent ink 
absorbency to enableformation of fine image" with sharp printed dots and high optical density, and exhibits 
no deterioration of both the recording medium and the recorded image formed thereon after long-term 
20 storage at high temperature and high humidity. The present invention also provides an ink-jet recording 
method employing the above recording medium. 
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A recording medium is provided which comprises a base sheet and an ink-receiving layer on at least 
55 one tace ot the base sheet, the ink-receiving layer containing at least: (i) polyvinyl alcohol or a derivative 
thereot, (ii) polyalkylene oxide or derivative thereot, and (iii) a hydrophilic acrylic resin composed ol a 
copolymer ot a first vinyl monomer having a cationic group with a second vinyl monomer having a 
hydrophobic group. A recording method is also provided which employs the above recording medium. 
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Claims 

1. A recording medium, comprising a base sheet and an ink-receiving layer on at least one lace o1 the 
base sheet, the ink-receiving layer containing at least:. . 

(i) polyvinyl alcohol or a derivative thereof, 

(ii) polyalkylene oxide or derivative thereof, and " 

(iri) a hydrophilic acrylic resin composed of a copolymer ol a first vinyl monomer having a cationic 
group with a second vinyl monomer having a hydrophobic group. 

* ~ r * r* - 

2. The recording medium* according to claim 1, wherein the polyalkylene oxide'or the derivative thereof is 
contained in the ink. receiving lay^er at a content.rangmgjrorrr 2 to 10 %. by .weight... _\_ 

i j _ ^ - . „ .t l „ „ 

3. The recording medium-according^ of a 
copolymer of a; .first vinyl- mono nrrer-having a^cattonic- group /with- a second vinyl monomer having a 
hydrophobic group is "contained in the injw@ejg^ than the 
polyalkylene oxide or the derivative thereof^-' f'-^^=^i^r} : .rJr~ - - V-l""^/' , - 

1 * ? ' v. ■ j 

4. The recording medium according to claim 1, wherein the ; hydrophilic acrylic resin composed of a 
copolymer of a first vinyl monomer having a v catipnic,\group with a second -vinyl monomer having a 
hydrophobic group is contained in the ink-receiving layer at a content ranging from 10 to 40 % by. 
weight. 

5. The recording medium according to any of claims 1 to 4, wherein the base sheet is a plastic film. 

6. An ink-jet recording method which conducts recording by ejecting ink Irom an orifice of an ink-jet 
recording head onto the recording medium as set forth *in claim 1 in accordance with recording signals. 

"vs. 

7. The ink-jet recording method according to-claim 6, -wherein the ink is ejected as droplets by action ol 
thermal energy given to the ink. ( - . t j w 
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